Studying the S-nitrosylation of model peptides and eNOS protein by mass spectrometry.
Oxidative addition of a nitric oxide (NO) molecule to the thiol group of cysteine residues is a physiologically important post-translational modification that has been implicated in several metabolic and pathophysiological events. Our previous studies have indicated that S-nitrosylation can result in the disruption of the endothelial NO synthase (eNOS) dimer. It has been suggested that for S-nitrosylation to occur, the cysteine residue must be flanked by hydrophilic residues either in the primary structure or in the spatial proximity through appropriate conformation. However, this hypothesis has not been confirmed. Thus, the objective of this study was to determine if the nature of the amino acid residues that flank the cysteine in the primary structure has a significant effect on the rate and/or specificity of S-nitrosylation. To accomplish this, we utilized several model peptides based on the eNOS protein sequence. Some of these peptides contained point mutations to allow for different combinations of amino acid properties (acidic, basic, and hydrophobic) around the cysteine residue. To ensure that the results obtained were not dependent on the nitrosylation procedure, several common S-nitrosylation techniques were used and S-nitrosylation followed by mass spectrometric detection. Our data indicated that all peptides independent of the amino acids surrounding the cysteine residue underwent rapid S-nitrosylation. Thus, there does not appear to be a profound effect of the primary sequence of adjacent amino acid residues on the rate of cysteine S-nitrosylation at least at the peptide levels. Finally, our studies using recombinant human eNOS confirm that Cys98 undergoes S-nitrosylation. Thus, our data validate the importance of Cys98 in regulating eNOS dimerization and activity, and the utility of mass spectroscopy to identify cysteine residues susceptible to S-nitrosoylation.